Calcineurin is a potent regulator for skeletal muscle regeneration by association with NFATc1 and GATA-2.
The molecular signaling pathways involved in regeneration after muscle damage have not been identified. In the present study, we tested the hypothesis that calcineurin, a calcium-regulated phosphatase recently implicated in the signaling of fiber-type conversion and muscle hypertrophy, is required to induce skeletal muscle remodeling. The amount of calcineurin and dephosphorylated nuclear factor of activated T cells c1 (NFATc1) proteins was markedly increased in the regenerating muscle of rats. The amount of calcineurin co-precipitating with NFATc1 and GATA-2, and NFATc1 co-precipitating with GATA-2 gradually increased in the tibialis anterior muscle after bupivacaine injection. Calcineurin protein was present in the proliferating satellite cells labeled with BrdU in the damaged muscle after 4 days. In contrast, calcineurin was not detected in the quiescent nonactivating satellite cells expressing Myf-5. At 4 days post injection, many macrophages detected in the damaged and regenerating area did not possess calcineurin protein. Calcineurin protein was abundant in many myoblasts and myotubes that expressed MyoD and myogenin at 4 and 6 days post injection. In the intact muscle, no immunoreactivity of calcineurin or BrdU was detected in the cell membrane, cytosol or the extracellular connective tissue. In mice, intraperitoneal injection of cyclosporin A, a potent inhibitor of calcineurin, induced extensive inflammation, marked fiber atrophy, the appearance of immature myotubes, and calcification in the regenerating muscle compared with phosphate-buffered saline-administered mice. Thus, calcineurin may have an important role in muscle regeneration in association with NFATc1 and GATA-2.